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Summary
New data on chromosomes of cytogenetically little known sawfly families are presented. Five argid species 
{Arge gracilicornis, A. pagana, A. melanochra, A. cyanocrocea, and A. nigripes), Abia candens (Cimbicidae), and 
Calameutafiliformis (Cephidae) were karyotyped.
Zusammenfassung
Neue Ergebnisse der Chromosomenanalyse in zytogenetisch weitgehend unbekannten Blattwespenfamilien 
werden mitgeteilt. Die Karyotypen von fünf Arten der Argidae (Arge gracilicornis, A. pagana, A. melanochra, 
A. cyanocrocea und A. nigripes) sowie von Abia candens (Cimbicidae) und Calameuta filiform is (Cephidae) wur­
den untersucht.
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Introduction
The karyotypes of sawfly species in the families Argidae, Cephidae, and Cimbicidae are 
largely unknown. The Argidae is the second largest family of Symphyta and comprises 
some 800 species (SMITH, 1993). Only three of them have been studied cytogenetically 
(BENSON, 1950; M a x w e l l ,  1958). The haploid chromosome numbers of two of the 
150 or more species of Cimbicidae (SMITH, 1993) have so far been reported (BENSON, 
1950). In Cephidae with about 100 species known (SMITH, 1993), karyotypes of two 
species have been published (MACKAY, 1955; CROZIER &  TASCHENBERG, 1972).
This study presents the first information about chromosomes of five argid species, Arge 
cyanocrocea, A. gracilicornis, A. melanochra, A. nigripes, and A. pagana, of the cimbicid, Abia 
candens, and of the cephid, Calameuta filiformis.
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M aterial and methods
Females and larvae were collected in Brandenburg and Thuringia (Germany) between 
1996 and 1999. Information about species studied is given in the table. The systematic 
arrangement and nomenclature follow TAEGER &  BLANK (1998: 337-338). For 
chromosome analysis unfertilized eggs were incubated in vitro. To obtain haploid 
metaphase plates cerebral ganglia of 3-5 days old parthenogenetic male embryos were 
used (NAITO, 1971). Additionally, in Arge pagana diploid larvae collected in the field were 
studied. The chromosomes were prepared according to the method described by IMAI et 
al. (1977). The slides were stained with 5% Giemsa. Observations and photos were made 
using the microscope B X  50 and the camera OM-4 (Olympus, Japan). For chromosome 
analysis chromosomes were classified in four groups: the two-armed metacentrics (M), 
submetacentrics (SM), and subtelocentrics (ST) and the one-armed acrocentrics (A) 
following LEVAN et al. (1964). The haploid arm number (NFn) was estimated on the 
basis that M, SM and ST display a value of two, while A a value of one. Chromosome 
preparations and remains of adult specimens have been deposited in the collection of 
the Deutsches Entomologisches Institut Eberswalde (ZALF e. V.)
Tab. 1: Karyotyped species
(n: haploid chromosome number; F- number of studied females, E- embryos or *larvae and M- meta­
phases)
Family group Species n F E M Fig.
T enthredinoidea
Argidae
Arginae A rgegracilkomis (K lug , 1814) 8 2 6 75 1
A. pagana (PANZER, 1798) 8 1 1
2*
5
20 2
A. melanochra (GMELIN, 1790) 10 2 3 45 3
A. cyanocrocea (FORSTER, 1771) 11 4 8 50 4
A. nigripes (Ret z iu s , 1783) 13 1 2 65 5
Cimbicidae
Abiinae Abia mndens KONOW, 1887 16 2 5 80 6
Cephoidea
Cephidae
Cephinae Calameutafiliformis (EveRSMANN, 1847) 20 2 5 8 7
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Results and d iscussion
Data on material including haploid chromosome numbers of the species and the number 
of studied females, embryos and metaphase plates are summarized in the table.
Argidae
In the five argid species studied two-armed metaphase chromosomes clearly predominate. 
A. gracilicornis, n=8 (7M+1ST), NFn=16 and A. pagana, n=8 (7M+1M/SM), NFn=16 
have similar karyotypes with mainly metacentrics and a large first chromosome (Fig. 1,2). 
But they differ in the morphology of the seventh and eighth chromosomes. In A. 
gracilicornis these are M and ST whereas in the karyotype of A. pagana they are M/SM and 
M. A different karyotype was found in A, melanochra with n=10 (NFn^O). The 
complement of M and SM is balanced, with 5 M and 5 SM (Fig. 3). The first large 
chromosomes are M and SM. The others gradually decrease in size. In A. cyanocrocea the 
karyotype displays 11 chromosomes (6 M+5 SM; NFn=22). The set includes three large, 
two medium-sized and six small chromosomes (Fig. 4). The first five are SM whereas the 
others are M. In A. nigripes a karyotype with 13 chromosomes (Fig. 5) was found. There 
are two larger SM and ST in the set. The other chromosomes are smaller and the 
morphology can not be clearly determined for each. In some metaphases analysed it 
seems that one of the smaller chromosomes is an acrocentric.
Including the data from BENSON (1950) and MAXWELL (1958) eigth argid species have 
so far been karyotyped. BENSON reported a haploid chromosome number n^S for Arge 
ustulata without any further information on the karyotype (the reference was not given). 
MAXWELL (1958) studied the chromosomes of Arge clavicornis nnà A. pectoralis in primary 
spermatocytes. The karyotype of A. clavicornis includes 8 metacentrics. The first 
chromosome is relatively large, the others decrease gradually in size (MAXWELL, 1958: 
Fig. 71). Judging from the Fig. 70 in this study A. pectoralis has n=7 with gradual size 
sériation of chromosomes. This is inconsistent with the statement that: „ A. pectoralis 
and A. clavicornis in the family Argidae appear almost cytologically homogeneous“ (MAX­
WELL, 1958). The argid haploid chromosome numbers range from n=7 to n=13. Four 
of eight species karyotyped have n=8. For two of them a similarity of karyotypes is 
evident (Fig. 1,2). The other four argid species differ markedly in number, size, and 
morphology of metaphase chromosomes. The prevalence of M and SM is a common 
character of analysed argid karyotypes.
Cimbicidae
InA bia candens the chromosome analysis revealed n=16 (Fig. 6). All chromosomes are 
small and it is difficult to judge the centromere position of each. The first two are SM, 
the others M/SM or ST/A.
Until now only two cimbicid species were karyotyped. Cimbex jemoratus (cited as Cimbex 
femorata L.) and Trichiosoma lucorum have n=8 (BENSON, 1950). But BENSON did not des­
cribe the karyotypes in detail. A comparison between these known karyotypes and the
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newly studied complement of A. candens cannot be drawn. Considering only the 
chromosome numbers it can be concluded that A. candenshas a very different karyotype 
with twice as many chromosomes as the other two cytogenetically studied cimbicid species. 
A tendency to an increasing number of ST/A with higher n was also observed by 
WESTENDORFF et. al. (1999) in some tenthredinid species (Hymenoptera: Tenthre- 
dinidae).
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Figs. 1-7. Haploid (1, 3-7) and diploid (2) metaphases: Arge gracilicornis (1); A .pagana (2) ;A. melanochra (3); 
A. cyanocrocea (4) ;A.  nigripes (S)\Abia candens (6); Calameutafiliformis (7). Bar equals 6,7 pm in Fig. 1; 5 pm in 
Figs. 2-5; 4,5 pm in Fig. 6 and 3,9 pm in Fig. 7.
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Cephidae
The karyotype of Calameutafiliformis displays 20 chromosomes (Fig. 7) with a clear preva­
lence of two-armed elements. The first larger chromosome is a M and easily 
distinguishable. The identification of the morphology of the smaller chromosomes in 
the complement based on Giemsa staining is difficult.
Few data on other cephid species are available for comparison with this karyotype. The 
first karyotyped species in Cephidae was Cephus cinctusw ith  n=9 (MACKAY, 1955). In this 
karyotype three large and six small chromosomes were observed. All of them are 
metacentrics. As in Calameutafiliformis the smaller elements cannot be distinguished exactly 
one from another. The second species of Cephidae to be karyotyped was J a m s integer 
(CROZIER & TASCHENBERG, 1972). Eight male specimens were studied and karyotypes 
with n= 22,24,25 and 26 found. This surprising result, unusual in sawflies, was attributed 
by the authors to polymorphism of the chromosome number. But judging from the 
photos published, the karyotypes show differences not only in the number but also in 
the morphology of chromosomes. The largest elements in the three presented karyotypes 
are M/SM, ST, and M respectively. Although itis not possible to determine the centromere 
position of all chromosomes in the photos presented, there are further differences in 
the chromosome morphology. This seems to be true at least for the second, fifth and 
sixth elements. In sawfly cytology so far only SANDERSON (1970) reported different 
haploid chromosome numbers for Tenthredo brevicornis (cited as T. acerrima) with n= 18-21 
(Hymenoptera: Tenthredinidae). T. brevicornis belongs to the T. arcuata-gtoxvp where the 
species identification is uncertain in several aspects (TAEGER 1985). So the diversity of 
chromosome numbers for this species could be a result of karyotyping different species 
( cf. WESTENDORFF et al. 1999).
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